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ABSTRACT 


The  vertical  and  horizontal  loads  sustained  during  rudder  kick 
and  steady  sideslip  maneuvers  have  been  investigated  by  means  of  flight 
tests  conducted  on  an  F-fiOA  .airplane  by  the  Flight  Research  Department  of 
the  Cornell  Aeronautical  Laboratory,  Inc.,  Buffalo,  New  York.  The  length 
of  time  the  maximum  rudder  deflection  is  held  has  been  shewn  to  have  a 
critical  influence  on  the  vertical  tail  load.  Tests  show  that  the  most 
critical  condition  is  reached  if  the  rudder  angle  is  forced  to  return  to 
zero  deflection  from  its  maximum  value  at  the  time  maximum  heading  change 
Cnr-ttcro  yaw  rate)  is  attained. 

The  dissymmetry  of  the  horizontal  tail  loads  due  to  steady  side- 
slip is  illustrated  by  steady  sideslip  tests  conducted  for  this  purpose. 
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SYMBOLS,  DEFINITIONS  AND  CONVENTIONS 


Axes 

Stability  axes  are  used  throughout 
this  report.  These  mutually  perpen- 
dicular axes  are  fixed  to  the  airplane 
and,  therefore,  more  with  It  during  a 
maneuver.  Their  origin  0 lies  at  the 
center  of  gravity  of  the  airplane. 

01  and  01  lie  in  the  plane  of  symmetry 
and  OZ  is  perpendicular  to  it.  These- 
axes  are  fixed  to  the  airplane  by  sub- 
jecting OX  to  the  condition  that  it  be 
parallel  to  the  free  stream  wind  vector 
In  Initial  trimmed  level  flight. 

X Axis,  or  longitudinal  axis  is 
positive  forward . 

Y Axis,  or  transverse  axis  is  positive 
along  the  right  wing. 

Z Axis,  or  normal  axis  is  positive 
downward. 


MEASURED  DATA  SYMBOL 


1.  Elevator  Angle 

A 

i 

2.  Rudder  Angle 

£ 

2 

3.  Total  aileron  angle 

£ 

3, 

U.  Normal  acceleration 

h 

5.  Right  stabilizer 

RBM 

5, 

bending  moment 

6.  Left  stabilizer 

LBH 

6 

bending  moment 

7.  Right  stabilizer  shear 

RS 

7 

8.  Sideslip  angle 

A 

8, 

9.  Left  stabilizer  shear 

IS 

9 

10.  Pin  bending  moment 

PBM 

10, 

11.  Pin  shear 

FS 

11 

12.  Rate  of  yaw 

A 

12, 

13.  Rate  of  roll 

r 

13, 

POSITIVE  DIRECTION 

Trailing  edge  of  elevator  down. 

Trailing  edge  of  rudder  to  the  left 
as  you  are  looking  along  the  positive 
X axle. 

Trailing  edge  of  right  aileron  down 
(left  wing  down). 

Acceleration  of  c.g.  of  the  airplane 
in  a downward  direction  (pilot  ie 
pushed  against  belt). 

Moment  due  to  load  applied  to  a 
downward  direction. 

Moment  due  to  load  applied  in  a 
downward  direction. 

Load  applied  in  a downward  direction. 
Displacement  along  the  y axis  toward 
the  right  (nose  to  the  left  of  relative 
wind). 

Load  applied  in  a downward  direction. 
Moment  due  to  load  applied  to  the  right 
looking  along  the  positive  X axis. 

Load  applied  to  the  right  looking  along 
positive  X axis. 

Angular  velocity  about  the  Z axis 
(clockwise  when  looking  along  + Z axis) 
(Nose  to  the  right j right  wing  back). 
Angular  velocity  about  the  X axis  to 
the  right  (right  wing  down). 
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INTRODUCTION 


As  a continuation  of  the  dynamic  stability  and  tail  load  study  of 
the  F-80A  airplane,  under  Air  Force  Contract  No.  W33-038-ac-l8517  (18U8O), 
this  report  presents  the  results  of  a series  of  rudder  kick  and  sideslip 
flight  tests  in  accordance  with  Change  Order  Number  13  of  the  above 
contract. 

The  primary  objective  of  the  rudder  kick  portion  of  the  program 
was  to  determine  the  rudder  deflection  time  history  which  would  produce  the 
most  critical  vertical  tail  loads,  as  well  as  to  observe  the  relationship' 
between  the  vertical  tail  load  and  the  magnitudes  of  sideslip  and  rudder 
deflection  applied.  The  tests  were  done  at  an  altitude  of  20,000'  under 
several  geometric  and  aerodynamic  configurations,  as  noted  below. 


II.  Ste ady  Sideslip 


H 


The  branohes  represent  ohenges  from  the  bseio  condition  es  indicated 
by  tho  quantities  in  the  branoh  boxes.  A total  of  26  rudder  klok  end  3 steady 
sideslip  conditions  is  presented. 

Theory 

The  assumption  that  tho  rudder  kiok  maneuver  may  be  critical  from  a 
vertical  tail  load  standpoint  may  be  illustrated  in  the  following  manner.  If 
the  rudder  input  is  a step  or  the  beginning  of  a ramp,  the  quantitative 
vertical  tail  response  1st 


Where  /Y/r  - f ( , A.  , <£  ) 


The  rudder  effectiveness  contribution. 


is  important  for  it 


tends  to,  in  the  above  oaae,  reduoe  the  tail  load  as  indioated  by  the  portion 
of  the  ourve  below  the  origin.  If,  however,  the  rudder  is  returned  to  its 
neutral  position,  in  effect,  a "reveres"  step  or  partial  ramp  it  produced  as 
indioated  below. 
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It  may  be  seen  that  depending  upon  the  timing  of  the  return  input  (the 
combination  with  thp,  initial  Input  has  now  produced  a full  ranp  inpu^’i  the 
rudder  effectiveness  portion  of  the  vertical  tail  load  function  is  now  added 
to  that  produced  by  the  initial  rudder  motion.  If  rudder  deflection  magnitudes 
are  excessive,  the  additional  increment  of  tail  load  caused  by  the  rudder 
effectiveness  portion  due  to  the  return  notion  may  produce  a critical  tail 
load. 


F-80A  vortical  tail  load  flight  test  data  obtained  during  previous 
programs  was  used  to  predict  maximum  vertical  tail  load  during  both  the  rudder 
kick  and  steady  sideslip  maneuver,  thereby  insuring  the  safety  of  pilot  and 
test  vehicle. 

In  addition  to  the  basic  load  quantities  recorded,  control  deflections, 
rotational  velocities,  normal  acceleration  and  bending  moments  are  presented  as 
time  histories. 
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EQUIPMENT  AND  METHODS 


Equipment 


The  test  vehicle  used  for  these  measurements  was  a Lockheed  F-80A- 
IALO  fighter  type  aircraft.  This  is  a loir  wing,  single  place,  jet  propelled 
airplane  powered  by  an  Allison  J-33-11  engine.  Dimensions  and  leading  pa.'oi- 
culare  are  on  pages  10  through  12  , A photograph  and  three  view  db'vWing 
are  ehown  on  pages  13  and  Hi. 

Flight  test  data  were  recorded  by  a photo-observer  arvi  a fourteen 
channel  Consolidated  Engineering  Corporation  recording  oscillograph. 

The  following  items  were  reoorded  on  the  oscillograph: 

1.  Aileron  Position 

2 . Elevator  Position 

3.  Rudder  Position 

ii .  Normal  Acceleration 

5.  Fin  Shear 

6.  Fin  Bending  Moment 

7.  Sideslip  Angle 

8.  Rolling  Velocity 

9.  Tawing  Velooity 

10.  Right  Stabiliser  Shear 

11.  Right  Stabiliser  Bending  Moment 

12.  Left  Stabiliser  Shear 

13.  Left  Stabiliser  Bending  Moment 

Stabiliser  shear  and  bending  moment  wero  measured  at  Station  10” 
from  the  stabiliser  centerline.  Fin  shear  and  bending  moment  were  measured 
at  water  line  129"  from  the  reference  centerline.  Aileron,  elevator,  and 
rudder  poeition  were  measured  at  the  point  whore  t>e  control  surfaces  attach 
to  the  control  system j that  is,  at  the  elevator  and  rudder  home  and  the 
aileron  quadrants. 

The  following  items  were  recorded  on  the  photo-observer  by  a 35mm 
movie  camera: 

1.  Airspeed  (Ship's  system  and  Prandtl  tube) 

2.  Altitude 

3.  Outside  Air  Temperature 

lu  Fuel  Quantity  Remaining 

5.  Run  Number  (Oscillograph) 

6.  Frame  Humber  (Camera) 

7 . Bank  Angle 

8.  Stop  Watch 


For  details  of  the  recording  instrumentation  design  procedures  for 
calibration,  and  an  estimate  of  overall  recording  accuracy,  the  reader  is 
referred  to  Referenoe  (1).  The  development  of  instrumentation  for  the  purpose 
of  measuring  total  tail  loads  and  recording  the  data  on  a single  oscillograph 
trace  le  presented  in  Reference  (2).  Details  of  instrumentation  component 
types  and  models  are  recorded  in  Reference  (3)* 
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Methods 


CONCLUSIONS  AMD  1 EOOMMBNDj  'ONS 


The  condition  imposed  whereby  the  rudder  kick  duration  is  v 
mately  one-half  the  Dutch  roll  period  was  designed  to  superimpose  t>*>  r 
return  portion  of  the  vertical  tail  load  response  on  the  peak  of  the  lea 
caused  by  the  initial  disturbance,  thereby  illustrating  the  maneuver  ch=. 
teristics  which  could  cause  a critical  load  condition.  Previous  flight 
has  shown  that,  in  response  to  a rudder  step  input,  maximum  sideslip  aru 
(and,  hence,  vertical  tail  load\ occurs  at  approximately  zero  yaw  rat<  , 
in  turn  approximates  maximum  heading  angle.  This  latter  quantity-  could 
visualized  by  the  pilot  with  reference  to  some  point  on  the  ground,  arc 
therefore  used  as  a criterionfor  the  specified  program  of  kick  durations 

Rudder  kick  maneuvers  were  performed  both  to  the  right  and  + o 
left.  No  particular  difference  may  be  noted  between  the  two  direct  on- 
and  no  effort  was  made  to  present  the  same  number  of  left  and  right  for 
each  condition.  However,  of  the  total  number  of  rudder  kick  maneuvers 
presented,  thirteen  are  to  the  left  and  thirteen  are  to  the  right. 

Steady  sideslips  were  performed  for  a number  of  rudder  de  Lie- 
magnitudes,  ranging  from  approximately  -8  to  +8  degrees,  resulting  m c 
sideslip,  load  and  bending  moments  as  a function  of  rudder  deflection, 
attempt  to  maintain  zero  rolling  velocity  was  made  by  using  sufficient 
aileron  in  each  case  to  null  the  rolling  moment  due  to  sideslip  veloei* 


Examination  of  the  flight  test  hata  ohtr^ned  as  a result  of  the 
, it  ion  of  this  flight  program  has  indicated  t'ea  following* 

1,  The  additional  increment  of  tail  load  t .used  by  the  return  of  the 
rudder  to  its  approximate  neutral  posit  on  is  a considerable  per- 
centage of  the  load  oaused  by  the  initia.  rudder  displacement. 

2,  Whether  or  not  this  increment  o occurs  at  i *’.©  maximum  load  due  to 

the  initial  rudder  disturbance  depends  on  the  rudder  "holding  time". 

3,  If  the  above  does  occur,  the  totsl  load  o \ the  vertioal  tail  may  be 
critical,  depending  on  the  rudder  magnltu'  j initially  adopted. 

I An  extension  of  this  maneuver  to  a "fishtail"  maneuver,  or  a series 
of  alternating  positive  and  negalive  ramp  Inputs,  indicates  an  even 
more  critical  condition  due  to  the  repeat  d alternating  loads. 

T,  Sufficient  data  has  been  obtained  during  >oth  the  rudder  kick  and 
stead?  sideslip  phases  cf  this  f Light  program  to  provide  a fund  of 
information  for  future  analysis  of  this  type  of  maneuver  and  to 
obtain  a thorough  oheok  of  the  pc curacy  of  any  proposed  method 
of  calculation  of  these  loads. 

It  is  recommended  that  Buch  analyses  as  .to ted  above  be  carried  out, 
iing  extension  to  more  severe  rudder  kick  maneuvers  than  performed 
g these  flight  tests. 
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UXMEhSIUtib  AND  UbdllNG  PARTICULARS 
F-80A  serial  No..  Ui-8 5333 


I«  Prlnolpal  Dlnanalofti 

k-  Airplane  - General 
Spun 

Longth  (overall) 

Haight 

3 - v«ln£f 

Airfoil  Sootion 

Hoot  NACA  661  ■ 

Tip  NAOA  6E1  • 

Chord  at  Hoot  (at  airplane  ^ ) 

Chord  at  Tip  (Theoretical)  (Targont  to  tip) 
Incidence  at  Root 
Inoldenoe  at  Tip 

Dihedral  - Trailing  edge  ia  Ming  lief.  Plane 
Bweepbaok  (Leading  edge) 

Hear  be  air.  (Straight  lino)  at 

A*  p*.o*  Ratio 

Taper  Ratio  ( X ) 

Mow;  Aerodynemio  Chord  (Die) 

Hep  end  aileron  hinge  4 ** 

Leading  edge  of  wing  to  leading  edge  of  MAO 

C - Ehpannage 

lloritontnl  blabillaer 

airfell  Section  NaCa  (>6^  < 

Tuil  length  (diatanoe  from  0/e  cf 
wing  MAO  to  elevator  hinge  lint) 

Tall  length  (diatanoe  from  0/e  of 
wing  VUG  tc  C/4  of  tail  UaO) 

6j  an 

Inoldenoe  to  horlaontal  reference  line 
Swot  ohord  (Oy) 

Tip  ohord  (Cj) 

Aapeot  ratio  ( ) 

Taper  ratio  ( X ) 

■levator  E • ratio  of  elevator  area  to  area 
of  horlaontal  itabiliuer  (inoludin^  olovatwi  ; 
Mean  geometric  alevator  ohord*  og 

■levator  area*  |# 

•e®e 


hlmonciona 


?.v:  -1/2" 

2 i ' »>" 
ilf  4" 


212  (a  ••  u.b) 

213  (a  - O.b) 

109.90" 

41  U9" 

* 1° 

-O' ’30 ' 
3^60' 

9 20' 
b2^  ohord 
6 3b 
.8H1 
■10.  «" 
f b,'t  ohord 
16. 2d" 


- I'lo 


18.46  ft. 

14,  M ft- 
U.  .00  f C, 
1"  30' 

4.33  ft. 

1 . 61)3  ft. 
tt-66 
.388 

• c it) 


/ . 7 ) ft.'3 
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Trim  tab  dimension* 

Spring  tab  dimension* 

Elevator  hinge  oenter  line  at 

Vertioal  Stabiliier 

Airfoil  section 
Haight 

Hoot  ohord  (C  ) 

Tip  ohord  (C^) 

Aspeot  ratio  ( aR  ) 

Taper  ratio  ( X ) 

Hudder  chordt  (o^) 

Rudder  areai  (S^) 

°R5ll 

Trim  Tab  dimensions 
Rudder  hinge  oenter  line  at 


ohord  - 3 7/16"  span  - 15,75" 
ohord  - 4 6/8"  span  * 10" 
76/i  ohord 


NACA  66,  - 


chord  - 


010 

7,02  ft- 

6,41  ft, 
id- 165  ft- 
1 ,832 
-4 


6,36  ft  0 

span  - 12" 
7b%  chord 


0.  Fuselage 

Width  (max,) 

Height  (max,) 

Plan  area 
Side  area 

Uietanoo  from  nose  to  25%  MAC 


127,97  sq-  ft- 
136,86  sq  ft- 
205-45" 


Arons 


■line 

Total  wing  urea 
Wing  flup  area  (total) 

Total  uiloron  area  aft  cf  hinge  line 
(including  tabs) 

Loft  aileron  trim  tab  area 


5j_K 

23 6 
o 0 , 2 


Total  Horizontal  tail  nruu 

Stabilizer  fixed  uroa  to  elevator  hinge  (ouen) 
Elevator  area  aft  of  hingo  lino  (ouch) 
(including  tabs) 

Elevator  trim  tabs  (each) 

Elevator  spring  tabs  (oach)  - 
Total  vertical  tail  areu 
Fin  area 

Rudder  including  fixeu  tab 


. 
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HI,  Controla  Surface  Travel 
Ailerons 

Aileron  trim  tabs  (measured  at  Inboard 
end  of  tab) 

Elevators  (measured  at  junction  of  inboard 
elevator  rib  and  elevator  tab  hinge) 
Elevator  trim  tabs 
Tab  servo  ratio  I t 3 

Elevator  spring  tabs 
Wing  flaps 
Dive  recovery  flape 
Rudder  (measured  at  bottom  of  rudder) 


TV,  Fuel  Tanks  Capacities 


Fuselage  (1) 


Wing  - Inboard  forward  (2) 
Inboard  aft  (2) 
Outboard  intermediate  (2) 
Outboard  (2) 

Leading  edge  (2) 

Tip  (droppable)  (2) 


iiE 

down 

20° 

20° 

20° 

20° 

38° 

16° 

15° 

15° 

10° 

o 0 

70°  30' 

V 

30°  rt. 

30°  It, 

D.S. 

Oale, 

"AW  " - 

60 

70 

OO 

(.  i. 

o 

yj 

SB 

330 


Total  internal  fuel  capacity 


Figure  i 
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EFT  REAR  VIEW 


F-80A  MASS  CHARACTERISTICS 

The  moments  of  inertia  and  gross  weight  of  the  airplane  during  these 
flight  tests  were  approximately  the  same  as  for  similar  geometric  configurations 
of  Reference  (3).  For  the  tip  tank  off  flights  (c„g0  at  2>0%  MAG); 

Lj.  - 7060  slug  ft^2 

Iz  « 18000  slug  ft.2 

Gross  Weight  10,500  lbs. 

For  the  flights  with  empty  tip  tanks  (same  c.g.): 

3x  - 9200  slug  ft.2 

I2  “ 21500  slug  ft.2 

Gross  Weight  10,900  lb§. 

For  the  flights  with  half  full  tip  tanks  (same  c.g.): 

» 21800  slug  ft.2 

i8  '*  3U5oo  slug  ft.2 

Gross  Weight  '='  11,500  lbs. 
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FLIGHT  CONDITIONS 


I.  Rudder  Kicks 


Condition  I 

Alt.  - 20,000  ft. 

M.N.  - .6 

C.G.  - 30*  MAC 
Clean  Configuration 
7~,  1/2  Dutch  roll  period  1 sec. 


■ a^- 


.2  sec. 


£ 


ranges  from  2 to  5 degrees 


Condition  Ila 

Same  as  Condition  I except  7^  <1  Dutch  roll  period  * .5  sec. 


4t  “3  and  L degrees 

/vW-r 


Condition  lib 

Same  as  Condition  I except  7^  "p-  1/2  Dutch  roll  period  1.5  sec. 


£ 


^ 5 3 and  ii  degrees 


Condition  III 

Same  as  Condition  I except  A / * A /£*  is  varied  from  .1  sec. 


to  .5  sec. 


X.  3.5  and  1 degrees 


Condition  IV 

Same  as  Condition  I except  that  M.N. 


.1 


4t  U degrees 


Condition  V 

Same  as  Condition  I exept  that  M.N.  " .7 


<£  ^2,3,  and  l degrees 

*)*x 


Condition  VI 

Same  as  Condition  I except  empty  tip  tanks. 

U.5  degrees. 


£ 


'A  " 3,  3.5  and 


Condition  VII 

Same  as  Condition  I except  half  full  tip  tanks, 
and  1*  degrees. 


Condition  VIII 

Same  as  Condition  I^except  ailerons  are  manually  moved  to  prevent 
rolling.  4L,  sr3»  u and  5 degreeo. 


II.  Steady  Sideslip 
Condition  IX  - 


Altitude  - 20,000  ft. 
M.N.  - .U 
C.G.  ■ 30* 

Clean  Configuration 


Condition  X 
Condition  XI 
AFTR-67U3 


8ame  as  Condition  IX  except  M.N.  • .6 
Same  as  Condition  IX  except  M.N.  ■ .7 
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CHANNEL  SENSITIVITIES 


Channel 

Date 

Sensitivity 

Effective 

Flights 

Rudder  Angle 

7/9/51 

1.796°/in. 

32-38 

Yaw  Rate 

7/16/51 

7/16/51 

8/1/51 

2.6l°/sec/in. 

3.99°/sec/in. 

Uo06°/sec/in. 

32,  33 
3ii,  35 
36-38 

Fin  Shear 

7/13/51 

8 2,5#/ in. 
803#/in. 
808#/in. 
820^/in. 
8l0#/'in„ 

32,  33 

35,  36 

37 

38 

Fin  Bonding  Moment 

7/13/51 

16,650  in.#/in. 
15>53U  in.^/in. 
15,686  in.#/in. 
16,560  m.#/in. 
16,110  in.#/ in. 

32,  33 
3U 

35,  36 

37 

38 

llormal  Acceleration 

5A5/51 

1.935  g/in. 

32-33 

Ro'J.1  Rote 

7/16/51 

7/26/51 

12o750/sec/in. 

l?.31°/sec/in. 

32-35 

36-36 

Ail  iron  Deflection 

7/16/51 

U.57°/in. 

32-38 

Elevator  Deflection 

6/28/51 

2.h5°/in. 

32-38 

Sideslip  .ingle 

6/28/51 

11.1^2  in  HoO/in„ 

32-38 

Right  Stabilizer  Shear 

7/11/51 

7/2li/5l 

303#/in„ 

312#/in. 

32-3U 

35-38 

Left  Stabilizer  Shear 

7/11/51 

7/21/51 

338#/in. 

35l#/in. 

32-3h 

35-38 

Right  Stabiliser  Bending  Moment 

7/11/51 

7/2.V51 

Ii(v350  in.#/on. 
13,500  Ln.#/in. 

32-3U 

35-38 

Left  Stabilizer  Bonding  Moment 

7/11/51 

7/21./51 

13>'700  in.#/in. 
12,CoO  in„#/in. 

32-3)4 

35-30 
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/ttfows  ~s//ohr  svs/r/rs  p&t/vr/r/f'S 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  59 

RU00ER  ^ 

KICK  DURATION  T,  / 5 
TIME  TO  APPLY  AT, 

TIME  TO  RETURN  AT,  -• 
AILERON  5 

CONDITION  r 


FLIGHT  5 ^r 

RUN  <i203 

TIP  TANKS  ^ 
ALTITUDE  - . 

O.A.T.  -/Jit  r 
Vg  C33.  ^ sr/u/ 

ifV 


Sa. 

0£G 
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F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . *9 
RUDOER  ;R  3.9% 

KICK  DURATION  T,  /3 
TIME  TO  APPLY  AT, 

TIME  TO  RETURN  AT*  .£  <s4r£ 
AILERON  tatAfro 


FLIGHT  3 T 
RUN 

TIP  TANKS 
ALTITUDE  *£>,/9***r 
O.A.T.  -/ 3.0  *C 
V,  303.2  a*/*/ 


Figure  3 
- 26  - 


R-  SHEAR 
L-  SHEAR 


R-  BM 
L-  BM 
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F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  SO 
RUDDER  Sn  --  >’ 

KICK  DURATION  T, 

TIME  TO  APPLY  AT,  asnr. 
TIME  TO  RETURN  AT,  . ^ 
AILERON 

CONDITION  I 


FLIGHT  3 4 
RUN  <\Z06 
TIP  TANKS  0^/? 
ALTITUDE 

O.A.T.  -Ala 
V,  3a  .v/*'' 


K 


AFTR-6713 


Figure  6 
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F 80  A RUDDER 

MACH  NUMBER < S3 
RUDDER  Sn 

KICK  DURATION  T,  **  Sfc 
TIME  TO  APPLY  AT,  2 Sr 
TIME  TO  RETURN  AT,  J s£* 
AILERON  tccte# 

CONDITION  I 


KICK  FLIGHT  TESTS 

FLIGHT  3 4 
RUN  <irj5 
TIP  TANKS  ^ 
ALTITUDE  <23 
O.A.T.  -'S-o°C 
V%  2 ?£  S 
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F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER . 

RUDDER 

KICK  DURATION  T,  /2  6&C 
TIME  TO  APPLY  AT,  Z 


FLIGHT  54 
RUM  <T£l5 
TIP  TANKS  *3^ 
ALTITUDE  *4  03  ^ 


Figure  8 
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R - 5 HEAR 
L~  SHEAR 


R-  BM 
L-  BM 
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F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER 
RUDDER  Sn 

KICK  DURATION  T,  Z i&r. 
TIME  TO  APPLY  AT,  Z 3&?. 
TIME  TO  RETURN  AT,  . / 
AILERON 

CONDITION  J 


FLIGHT  3 + 

RUN  9215 
TIP  TANKS 
ALTITUDE  03S£-r 
0.  A.  T.  -/s.a 
V.  298  & 


1 

4 

J 

* 


AV 

" _ ^ 


v(6l 


K 


aftr-67143 


-2 


e 

t-tec 

Figure  9 
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F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  5"9 
RUDDER  Sr 

KICK  DURATION  T,  / * sr<r 
TIME  TO  APPLY  AT,  .j> 
TIME  TO  RETURN  ATt 
AILERON 

CONDITION  I 


FLIGHT  3*r 

RUN  QZI& 

TIP  TANKS 
ALTITUDE 

0.  A.  T.  -.'i?.; 7 tT 
V,  S0f.?sy44f 
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F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .S9 
RUDDER  I* 

KICK  DURATION  T, 

TIME  TO  APPLY  AT,  .2  3&:, 
TIME  TO  RETURN  ATt  .2  3*C 
AILERON  <-0C<'£’& 


FLIGHT  3 4 
RUN  <?£/£ 

TIP  TANKS 
ALTITUDE  tqa/S 
O.A.T.  ~/*7°C 
V,  3o&.  9 Af/W 


Figure  11 
- 3U  - 


R-  SHE-AFT 
L-  SHEAR 


R - BM 
L-  BM 
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F 80  A RUDDER  KICK  FLIGHT  TESTS 

MACH  NUMBER  . S9  FLIGHT  s * 

RUDDER  Sn  RUN  <\Z\& 

KICK  DURATION  T,  / .<r  TIP  TANKS 

TIME  TO  APPLY  AT,  . £ ALTITUDE  &o,C/a*T 

TIME  TO  RETURN  AT,  , Z O.A.T.  to 

AILERON  V«  3**9  /?'a* 

CONDITION  I 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  6 0 
RUDDER  in 

KICK  DURATION  T,  t .15 
TIME  TO  APPLY  AT,  . Z S£C 
TIME  TO  RETURN  AT,  .2  5£c. 
AILERON  L ocrc£V 

CONDITION  I 


FLIGHT  33 

RUN  V4-0 
TIP  TANKS  OFF 
ALTITUDE  2 0Z00  FT. 
o.a.t.  -l7.4aC 
V,  30  7 / MPH 


1 

x 


Sa. 


- 37  - 


AFTR-67U3 


I 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .L 
RUDDER  Xu  3>0'Z 
KICK  DURATION  T,  i. 2.5  Sec,. 
TIME  TO  APPLY  AT, 

TIME  TO  RETURN  ATa  .2.  Sec 
AILERON  Loc*ex> 

CONDITION  I 


FLIGHT  33 
RUN  3140 
TIP  TANKS 
ALTITUDE  ZO.ZOorr 
O.A.T.  - n.4°o 
V#  3 0 7-1  M**# 


^ 0 


os<s. 


1,000 


R.BL. 

•TAB.  0 
•HEAR 

<L*S. 

-1,000 


10,000 


R.BL. 
•TAB.  0 

•N 


-to, 000 


R-BM 
L-  8M 


« 

t - BIO. 

Tlgurt  lL 
- 36  - 


r- 


Am-67U3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . 

RU00ER  tn 

KICK  DURATION  T,  — c- 

TIME  TO  APPLY  AT, 

TIME  TO  RETURN  AT, 

AILERON  L$c 

CONDITION  I 


2,  $e.c. 


FLIGHT  33 
RUN  S»!40 

TIP  TANKS  orr 

ALTITUDE  FT 

- i"  . a *C 


0.  A.T. 


3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  ./o 
RUDDER  $n  - 
KICK  DURATION  T, 

TIME  TO  APPLY  AT,  .z&z 
TIME  TO  RETURN  AT* . . 

AILERON 

CONDITION  I 


FLIGHT  Z* 

RUN 

TIP  TANKS 

ALTITUDE 

O.A.T. 

Vt  \7t'  <7  S.'fS'S 


t - SEC. 

Figure  16 
- hi  - 


\ 


- FSM 

- FS 


AFTR-67U3 


F 80  A RUDDER  KICK  FLIGHT  TEST§ 


MACH  NUMBER  .60 
RUDDER  $n  AS'* 

KICK  DURATION  T,  /* 

TIME  TO  APPLY  AT,  .2  3#?. 
TIME  TO  RETURN  AT,  .2^2 
AILERON 


FLIGHT  33 
RUM  «? 151 
TIP  TANKS 
ALTITUDE  JZQ'/o^jr 
0.  A.T. 

y#  J0&.4  s>f/e»' 


-4 


COND 


TION  I 


/ 

\ 

\ 

\ 

\ 

J 

f 

V 

f 

v. 

1,000 


R.BL. 

•TAB. 

•HEAR 

£33. 


-1,000 

10,000 


R.iL. 

•TAI.  0 

• M 

s/Y-  £33. 

-to, 000 


— 

«•»•«*  mm 

- 

/ 

^ - ^Vii 

- - 

.Mi 

— 

0 

f 

1 

1“  1 

1 

4 

t - 110. 

Figure  17 
- L2  - 


R-  SHEA** 
L-  SHEAR 


R-ftM 
L-  BM 


AFTR— 67L3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER. 40 
RUDDER  1*  £ 3CR 
KICK  DURATION  T,  1 2.  sec. 
TIME  TO  APPLY  AT,  .£  3ec. 
TIME  TO  RETURN  ATt . Z *£c 
AILERON  lock  Co 

CONDITION  I 


FLIGHT  5 3 
RUN  RI3I 
TIP  TANKS  OFF 
ALTITUDE 
O.A.T.  -s?**C 
V.  So  MPa'. 


CZT&  /S/TC. 


&/T6. 


AFTR-67U3 


t-tea 

Figure  18 
- U3  - 


F 80  A RUDDER 

MACH  NUMBER. 

RUDDER  Sn  <?20/. 

KICK  DURATION  T,  . 3 
TIME  TO  APPLY  AT,  s&z 

TIME  TO  RETURN  AT 


KICK  FLIGHT  TESTS 

FLIGHT  J+ 

RUN  9213 
TIP  TANKS  o** 
ALTITUDE 
O.A.T. 


AILERON  COC/5T0 

CONDITION  IT- a 


V.  ^ MA? 


£>/T<£. 


- US  - 


- FBM 

- FS 


AFTR-67U3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 

/ 


MACH  NUMBER  . <SS 
RUDDER  in 

KICK  DURATION  T,  . 8 s£<r 
TIME  TO  APPLY  AT,  .-2  5^ 
TIME  TO  RETURN  AT,  . i ssz 
AILERON 


FLIGHT  3 4 

RUN  9/2/3 

TIP  TANKS 

ALTITUOE  84'**  srr 

O.A.T.  - J 

V,  £ 987 


R-  SHEAR 

L-  SHEAR 


- u _ 


R-  BM 
L-  BM 


AFTR-6713 


F 80  A RUDDER  KICK  FLIGHT  TESTS 

MACH  NUMBER  ^ FLIGHT  3-f 

RUDDER  Sn  RUN  ^ ; 3 

KICK  DURATION  T,  .3  s£~c:  TIP  TANKS 

TIME  TO  APPLY  AT,  . ^ ALTITUDE  *4  '**"*’ 

TIME  TO  RETURN  AT*  ^ O.A.T.  -/A  7 
AILERON  cc<z4?<sr&  v«  z 9 & 7 

CONDITION  H-a. 


* 


AFTR-6713 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  - 
RUDDER  Sn  30  #/e 
KICK  DURATION  T, 

TIME  TO  APPLY  AT,  ; 

TIME  TO  RETURN  ATt  • 
AILERON  lcc/T£"c 

CONDITION  ZT-a. 


FLIGHT  3 3 
RUN  3144 
TIP  TANKS  ^ 
ALTITUDE  &0  rr 

O.A.T.  3 ~ 

V,  3 OS.  9 AtM 


0 

*JL 

-4 


t - SEC. 

Figure  22 
- h9  - 


AFTR-67U3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .*9 
RUDDER  if*  s.oa ft 
KICK  DURATION  T,  .73 see 
TIME  TO  APPLY  AT,  .£  Uc 
TIME  TO  RETURN  AT,  . Z tec 
AILERON  LOCteo 


FLIGHT  33 
RUN  'll  4+ 

TIP  TANKS  off 
ALTITUDE  ZCiScoFt 
O.A.T.  -/<5.3°C 
V,  30  3.4  MM 


• 5 0 ■ 


R-  SHEAR 
L-  SHEAR 


R-  BK 
L“  BM 


APTR-67U3 


/?  r(<L : 


F 80  A RUDOER  KICK  FLIGHT  TESTS 
MACH  NUMBER  FLIGHT  33 


RUDDER  Xu  .V  ^ RUN 

KICK  DURATION  T,  ,7S~  5?C.  TIP  TANKS 

TIME  TO  APPLY  ATt  . * ALTITUOE  **.  *>* 

TIME  TO  RETURN  AT*  .&***-  O.A.T.  -/A -3 

AILERON  £C£iurjD  v«  303.9  MM- 


CONDITION  JJ-a. 


I 


F 80  A RUDDER  KICK  FLIGHT  TESTS 

MACH  NUMBER  . SC  FLIGHT  3 + 

RUODER  in  <f.3°£  RUN  ^\0 

KICK  DURATION  T,  / 9 TIP  TANKS 

TIME  TO  APPLY  AT,  Z ALTITUDE  Z O, 

TIME  TO  RETURN  AT,  3 Serf  0.  A.  T.  -'Z 
AILERON  Z6C4&T0  V,  Z39.3  A#*/ 

CONDITION  U-b 


Figure  25 

AFTR-67U3  - 53  - 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . SK 
RUDDER  Xu 

KICK  DURATION  T,  / 9 33Z 
TIME  TO  APPLY  AT,  .2  3ft r 
TIME  TO  RETURN  AT*  2 
AILERON 


FLIGHT  3-f 
RUN  1210 
TIP  TANKS 

ALTITUDE  20,  o<S&*r 
O.A.T. 

V,  2 99.3  Af/W 


J3 

&r<s. 


t - tee. 

Figure  26 

AFTR-67U3  - 5L  - 


R- SHEAR 
L - SHEAR 


R-BKI 

L- 


VL  . 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . 

RUDDER  Sn 

KICK  DURATION  T,  /*>  s7s-<r 
TIME  TO  APPLY  AT,  .2 
TIME  TO  RETURN  AT,  . 2 S&r. 
AILERON  toCAttG 

CONDITION  U-b 


FLIGHT 

RUN  1210 

TIP  TANKS  orjr 

ALTITUDE  2 4 oss^r 

O.A.T. 

V,  £9?.  <3  'K'tS 


0£&  /s£Z. 


AFTR-67U3 


Figure  27 

- SS  - 


I 

f) 


1 

I 


\ 

X 


F 80  A RUDDER 

MACH  NUMBER  .59 
RUDDER  Sn 

KICK  DURATION  T,  .<7Sj£c. 
TIME  TO  APPLY  AT,  -2^'c 
TIME  TO  RETURN  ATt  - £ 


KICK  FLIGHT  TESTS 

FLIGHT  33 

RUN  3)43 
TIP  TANKS  orr 
ALTITUDE  zo,ssorr 
O.A.T.  -/«! 9.+ *C 
V,  30/.P.  a#**/ 


AILERON  v.  oc<*-£> 

CONDITION  M-h 


II 


Figure  28 
- <7  - 


AFTR-67U3 


F 80  A RUDDER 


KICK  FLIGHT  TESTS 


MACH  NUMBER  . 

RUDDER  Sn  3.2°*. 

KICK  DURATION  T x 
TIME  TO  APPLY  AT,  - ^ ^ 
TIME  TO  RETURN  AT, 
AILERON  tocxtro 


FLIOKT  33 
RUN  3143 
TIP  TANKS  err 
ALTITUDE  rr 

O.A.T.  -/0  +°C> 

Vg  30/  & 


R-  Shear 
L-  5hear 


- 58  - 


AFTR-67li3 


F 80  A RUDDER 

MACH  NUMBER  .*9 
RUDDER  t*  3 Z0* 

KICK  DURATION  T,  /& 

TIME  TO  APPLY  AT,  Z 
TIME  TO  RETURN  AT*  * ^ 
AILERON  Loctfo 


KICK  FLIGHT  TESTS 

FLIGHT  33 
RUN  5143 
TIP  TANKS  o'"* 
ALTITUDE  JZ0,S3**Z 
O.A.T. 


V,  So/.  Z 

CONDITION  U-b 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . 

RUDDER  in  *¥ 

KICK  DURATION  T,  '-3  ***• 
TIME  TO  APPLY  AT,  . f* 
TIME  TO  RETURN  AT,  . 
AILERON  /.car** 

CONDITION  UX 


FLIGHT  37 

RUN  9634- 
TIP  TANKS  *** 
ALTITUDE  '**''** 
O.A.T.  '/Or 
Vg  302  /SrfV 


SjL 

sO£T6. 


Figure  31 
- 61  - 


AFTR-67143 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .£~9 
RUDDER  1*  4el 
KICK  DURATION  T,  / 3 S&T. 
TIME  TO  APPLY  AT,  . * 
TIME  TO  RETURN  AT,.  S' 
AILERON  tOCJt&O 


FLIGHT  37 
RUN 

TIP  TANKS 
ALTITUDE  *4  /*S*r 
O.A.T.  -//3  *< C. 

V,  30JBAWS 


J3 


- 62  - 


—/es 


/^^/V7 

--12A* 


AFTR-67U3 


F 80  A RUDDER 

MACH  NUMBER  .<*9 
RUDDER  Sn 
KICK  DURATION  T , /3  <s&r. 
TIME  TO  APPLY  AT, 

TIME  TO  RETURN  AT,  * & 
AILERON  COC/eea 

CONDITION  nr 


KICK  FLIGHT  TESTS 

FLIGHT  3 7 
RUN  9C&+ jt 
TIP  TANKS 
ALTITUDE 
O.A.T.  ~//3°C 
V, 


K 


&T6. 


AFTR-67U3 


Figure  33 
- 63  - 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER 
RUDDER  Sn  3Z°/3 
KICK  DURATION  T, 

TIME  TO  APPLY  AT,  -3  sec. 
TIME  TO  RETURN  AT,  . S sec. 
AILERON  coc*eo 

CONDITION  HI 


FLIGHT  3G 
RUN  9+2+ 

TIP  TANKS  oe/f 
ALTITUDE  z q z.*7 er 
O.A.T. 

V,  30/  *7/0* 


n 


067C. 


t - SEC. 

Figure  34 

- 65  - 


*3*1 

*2 


AFTR-67U3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .S9 
RU00ER  Sn  3.2°AZ 
KICK  DURATION  T,  /.03GC. 
TIME  TO  APPLY  AT,  .3 
TIME  TO  RETURN  AT,  . tTSCZ- 
AILERON 


FLIGHT  3C 
RUN  9+Z4- 
TIP  TANKS 
ALTITUDE  Zo,i.Z7rr 
O.A.T. 

V,  30/ AftfS 


- 66  - 




ZlsS 


/esA 1 

Z^/V7 


AFTR-67U3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  <*9 
RUDOER  in  J.2*/? 

KICK  0URAT10N  T,  /.<? 

TIME  TO  APPLY  AT,  . 3 
TIME  TO  RETURN  AT,  , S’  ssrc 

AILERON  C0SAS& 


FLIGHT  3^ 

RUN  9^2^- 
TIP  TANKS  Of* 
ALTITUDE  ZO,**7  ** 
O.A.T.  -//S"C 
V,  30/  M/tf 


CONDITION  m 


S. 


AFTR-67^3 


Figure  36 
- 67  - 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .*9 
RUDDER  fit  3.*°* 

KICK  DURATION  T,  loo  3£Z 
TIME  TO  APPLY  AT y J sec 
TIME  TO  RETURN  AT,  . / S£C 
AILERON  L OC/?< €£> 

CONDITION  nr 


FLIGHT  33 
RUN  V + 7 
TIP  TANKS  err 
ALTITUDE  ZO.SOO 

O.A.T.  -/<»3  *C 
V,  302,6  »&>//. 


30,000 


1,000 


A 


F BM 

S'*- £05.  Oh 

FS  h 

si 


MS, 


-1,000 


-30,000 


AFTR-67U3 


e 

t - SEC. 

Figure  37 
- 69  - 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .s* 

RUDDER  in 

KICK  DURATION  T,  / \oo  see. 
TIME  TO  APPLY  AT,  ./.ss*: 
TIME  TO  RETURN  AT,  . / 
AILERON  ^ oc<r£-£> 


FLIGHT  33 
RUN  <IH7 
TIP  TANKS  err 
ALTITUDE  JSC,  Soo  /T 
0.  A.T.  -S<?  3mc. 

V,  3 oz.  c 


1,000 


R.8L. 

STAB. 

SHEAR 

L&S. 


-1,000 


( 

t - SEC. 


Figure  38 
- 70  - 


R- SHEAR 
L-  SHEAR 


R - BM 
L UBM 


AFTR-67U3 


F 80  A RUDDER 

MACH  NUMBER  ** 

RUDDER  Sn 

KICK  DURATION  T,  /.oo  s&r. 
TIME  TO  APPLY  AT,  ./s£!r. 
TIME  TO  RETURN  AT,  ./  ssc. 
AILERON  ^ oceso 


KICK  FLIGHT  TESTS 

FLIGHT  3 3 
RUN  ^147 
TIP  TANKS  or* 
ALTITUDE  S»o  rt 

0.  A.  T.  -/&  3 °C 


Vg  So  £ 6.  Srf/3/1/ 

CONDITION  nr 


SL. 


I 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . 3? 

RUDDER  Sn 

KICK  DURATION  T,  /.S’ <r*c. 
TIME  TO  APPLY  AT, 

TIME  TO  RETURN  AT, . 2 ***. 
AILERON  Loeszea 

CONDITION  I3T 


FLIGHT  34- 
RUN  1206 
TIP  TANKS 
ALTITUDE 

0.  A.T.  -/4,o  °Q 
V,  -c*  S' 


z%r&- 


- 73  - 


AFTR-67U3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . 5? 
RUDDER  *n  SV 
KICK  DURATION  T,  /f 
TIME  TO  APPLY  AT,  .-2 


FLIGHT  34 
RUN  ^206 
TIP  TANKS  ^ 
ALTITUDE  <**?a*w 
0.  A.T.  *C 


- 7U  - 


SHEAR 

SHEAR 


- BM 

- BM 


AFTR-67M 


F 80  A RUDDER  KICK  FLIGHT  TESTS 

MACH  NUMBER  .39  FLIGHT  3 4 

RUDDER  Sn  ^ RUN  ^ Z0 6 

KICK  DURATION  T,  A*-**:.  TIP  TANKS 
TIME  TO  APPLY  AT,  .2  S££.  ALTITUDE  20, 40+*? 

TIME  TO  RETURN  ATt . 2 O.A.T.  -/f.o'C. 

AILERON  ^ o v*  Z-of.'S' 

CONDITION  17 


KICK  FLIGHT  TESTS 


F 80  A RUDDER 

MACH  NUMBER  .3$ 

RUDDER  $n  3-3*2 
KICK  DURATION  T,  1 .5  See. 
TIME  TO  APPLY  AT,  . £ Sec 
TIME  TO  RETURN  ATt  Z Sec 
AILERON  Uc  <£t> 

CONDITION  J2T 


FLIGHT  33 
RUN  9/38 
TIP  TANKS  OFF 
ALTITUDE  ZOxLiO  Ft. 
O.A.T.  ' ! I-*  ^ 

v.  a 0 I 


Figure  h3 

AFTR-671i3  - *7  - 




FJ 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . 3^ 

RUDOER  in  °R 

KICK  DURATION  T,  1. 5 Sec. 
TIME  TO  APPLY  AT,  .2  Sec 
TIME  TO  RETURN  AT,  . Z See 
AILERON  Lockco 


FLIGHT  33 
RUN  9/38 
TIP  TANKS  Off 
ALTITUDE  ZOjllO 
O.A.T.  - m-t't 

vt  Z0\  Sf&r 


Figure  hh 
- 78  - 


^77 


R-5HEAR 

L-SHEAR 


R BM 

L BM 


AFTR-67UJ 


RUDDER  KICK  FLIGHT  TESTS 


39 

•e 

r,  i.stfic 

AT,  . 

N ATg  .2-  S«c 
■o 


FLIGHT  33 
RUN  9/35 
TIP  TANKS  OFF 
ALTITUDE  Z.O,tlO 
O.A.T.  - n.4*C 
vg  a o i 


ur 


I 

j 

I 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . 69 
RUDDER  Sn  Jt.tV 
KICK  DURATION  T,  /./J* Er 
TIME  TO  APPLY  AT, 

TIME  TO  RETURN  AT,  fLsee 
AILERON  Coc/z&a 

CONDITION  Y 


FLIGHT 

RUN 

TIP  TANKS 
ALTITUDE  #c,07* 
O.A.T.  -/ZO°C 

V, 


Figure  U6 


■saR-Ei: 


n m 


— .* .. 

*-  -> 


AFTR-67U3 


fll 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .69 

RUDOER  Sn 

KICK  OURATION  T,  // 

TIME  TO  APPLY  AT,  . 2 s** 
TIME  TO  RETURN  AT*  . JZ  SSC 
AILERON  40e/ss& 

CONDITION  3T 


FLIGHT  54 
RUN 

TIP  TANKS  &*=*= 
ALTITUDE 

O.A.T-43,^ 

V,  A&& 


Ln* 

V' 


t - SEC. 

Figure  i»8 
- 83  - 


* 


F 80  A RUDDER  KICK  FLIGHT  TESTS 

MACH  NUMBER  -69  FLIGHT  3S 

RUDOER  Sn  RUN  9320 

KICK  DURATION  T,  ^2 r:  T,p  TANKS 

TIME  TO  APPLY  AT,  ALTITUDE  <zq,/70'er7’ 

TIME  TO  RETURN  AT ,.2  ^ O.A.T.  -//<r*C 
AILERON  V.  3*/.*  /w# 

CONDITION  TT 


F 80  A RUDDER 


KICK  FLIGHT  TESTS 


MACH  NUMBER 
RUDDER  Sn  <-*** 

KICK  DURATION  T,  /a 
TIME  TO  APPLY  AT,  .2  3£Zr 
TIME  TO  RETURN  ATt . 2 
AILERON 


FLIGHT  3f- 
RUN  9320 
TIP  TANKS 
ALTITUDE  ^oy/ptf^7T 
O.A.T.-//<<  V 

J’ST/. 


CONDITION  3 7 


S. 


Figure  51 


- 87  - 


AFTR-6713 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .6?  FLIGHT  33 

RUDDER  Z.  3mG  RUN  415  4 

KICK  DURATION  T,  s&c.  TIP  TANKS  orr 
TIME  TO  APPLY  AT,  . £ sec.  ALTITUDE  20,OC,OF7: 

TIME  TO  RETURN  ATt  .2  O.A.T \ -/Z3‘C 

AILERON  loc/trr#  v«  3s<r<  mfW 

CONDITION  S’ 


V,  3Sd~t 


A.  0 


30,000 


1,000 


FBM 

//Y  - Z/TS.  q 

F3 

/.as. 


-1,000 


-30,000 


AFTR-6713 


w 


e 

t - SEC. 

Figure  52 
- 89  - 


zn 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . 69 
RUDDER  **  2. 3*4. 

KICK  DURATION  T,  /Z 
TIME  TO  APPLY  AT, 
TIME  TO  RETURN  AT 
AILERON  <Z0C*r&& 


FLIGHT  33 
RUN  9154 
TIP  TANKS 
ALTITUDE  ZQOtarr 
O.A.T.  -/7.3°c 
V,  3SS.4  Af/W. 


R - SHE-AR 
L-  SHEAR 


'■  i 


Figure  53 
- 90  - 


R - BN 

L-  BN 


AFTR-67U3 


F 80  A RUDDER 

MACH  NUMBER .69 

RUDDER  fit  3.3°* 

KICK  0URATI0N  T,  /•*  *** 
TIME  TO  APPLY  AT,  . ^ 
TIME  TO  RETURN  AT^  . Z 
AILERON  zoztrtt 

CONDITION  1 Z 


KICK  FLIGHT  TESTS 

FLIGHT  S3 
RUN  ^154 
TIP  TANKS  o** 
ALTITUDE  £4  a&OA=r 
O.A.T.  -*7  3 °C 
V,  3SS-.6 


AFTR-67U3 


Figure  55 
- 93  - 





F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .69 
RUDDER  Sn 

KICK  DURATION  T,  S? 

TIME  TO  APPLY  AT, 

TIME  TO  RETURN  ATt ./  f*?. 
AILERON 


FLIGHT  35 
RUN  9313 
TIP  TANKS  0^ 
ALTITUDE  20,  0/0 
O.A.T. 

V,  *&TZ7***' 


R BM 

L BM 


t - SEC. 


Figure  $ 6 
- 9h  - 


AFTR-67U3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 

MACH  NUMBER . FLIGHT  35 

RUDDER  Sn  RUN  3 313 

KICK  DURATION  T,  -7  30Z : TIP  TANKS  &rr 

TIME  TO  APPLY  AT,  . Z 3&r.  ALTITUDE 
TIME  TO  RETURN  AT,,/  >5^  O.A.T.  -//*£  'a 

AILERON  /L&C/T0&  v«  7 

CONDITION  ^ 


t-  SEC. 

Figure  57 

- 95  - 


AFTR-6713 


I 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .^9  FLIGHT  3S 

RUDDER  $n  RUN 

KICK  DURATION  T,  //  &<£eT.  TIP  TANKS  Sa^/'X 

TIME  TO  APPLY  AT,  .2  *££  ALTITUDE  24'*° 
TIME  TO  RETURN  ATt.^^r  0.  A.T. 

AILERON  Z ectze'#  v«  3°3+r#S 

CONDITION  IT 


v»  r^»  m » 

Vg  3o3/uf^ 


£>£<S. 


Sl  O 
/5£-<5./sfC. 


90,000 


1,000 


FBM 

/St -/./TS.  0 

FS 

^5. 


-I,00< 

-30,000 


/ 

A 

/ 

f\ 

/ 

v 

/ 

\ 

\l 

/ 

V 

/ 

J\ 

1 \ 

1 1 

/ 

'I  /j 

1 

\ 

C7 

/ 

& 

2 

t - SEC. 

Figure  $8 

-91  - 


i 


AFTR-67L3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . <T9 
RUDDER  tn  *1 
KICK  DURATION  T, 

TIME  TO  APPLY  AT,  .2S#C. 
TIME  TO  RETURN  LJt.ZS^C 
AILERON 

CONDITION  TZL 


FLIGHT  sq 

RUN  97*-<Z 

TIP  TANKS  ^ IPr/ 

ALTITUDE 

O.A.T.  -//.>& 

V,  /ft#* 


Z^TcS  /j&r. 


/ar«5. 


cvr<s. 


aftr-67U3 


t- tea 

Figure  60 

- 99  - 


vj&  * ^’dC  '’’in 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  &9 
RUDDER  Sn  3.0'A T 

KICK  DURATION  T,  /•/ 

TIME  *T0  APPLY  ATt  .2 
TIME  TO  RETURN  ATg  . Z 
AILERON 

CONDITION  TZZ 


FLIGHT  3*3 
RUN  97#* 

TIP  TANKS^**^ 
ALTITUDE  Z4  '70  /*vT 
O.A.T.  -//Z 
V,  SO*?Af/°S 


FBM 

//tf-A/TS,  0 

F3 


-1,000 

-30,000 


AFTR-67U3 


e 

t - SEC. 

Figure  61 

- 101  - 


fa  hi 

FS 


F 80  A RUDDER 


KICK  FLIGHT  TESTS 


MACH  NUMBER 
RUDDER  Jft 

KICK  DURATION  T,  // S 
TIME  TO  APPLY  AT,  . 2 $££ 
TIME  TO  RETURN  ATt  . Z 


FLIGHT  ** 

RUN  97*+ 

TIP  TANKS 
ALTITUDE  ZQ/70/*?r 
O.A.T.  -//2*e 


AILERON  LaZttO  v§ 

4 


0 


-4 


- 102  - 


/e*s- 









AFTR-67U3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER. 

RU00ER  Sn  3-0** 

KICK  OU RATION  T,  //  set: 
TIME  TO  APPLY  AT,  . Z 
TIME  TO  RETURN  lTt.ZS£K. 
AILERON 

CONDITION  YT 


FLIGHT  33 

RUN  3744 

TIP  TANKS  £/4&T/ 

ALTITUDE  '70^r 

O.A.T.  -//.2*C 

V, 


Figure  63 
- 103  - 


AFTR-67L3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . FLIGHT  38 

RUDDER  $n  3 ***  RUN 

KICK  DURATION  T,  . 8 TIP  TANKS  £‘srt/97'/ 

TIME  TO  APPLY  AT,  .2.3&C  ALTITUDE  Z.  O,  03S 

TIME  TO  RETURN  ATt-  / 3SC.  0.  A.T.  -//.✓  *<£ 

AILERON  coc.tc&jo  V,  MfW 

CONDITION  TZT 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER 
RUDDER  $n 
KICK  DURATION  T, 


FLIGHT  36 

RUN  97+/ 
TIP  TANKS  & 


TIME  TO 
TIME  TO 
AILERON 


APPLY  AT,  .2  44*. 
RETURN  AT,  . / 

£OC£T£'£> 


ALTITUDE  teossr? 
O.A.T.  -//C°C 


V,  304 .£>  Af/W 


O&S. 


t - SEC. 


Figure  65 
- 106  - 


AFTR-67U3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  • 3'9 
RUDDER  in 

KICK  DURATION  T,  / S 
TIME  TO  APPLY  AT,  . 2 
TIME  TO  RETURN  AT,  . 2 SGc. 

AILERON  loc/ftZD 


FLIGHT  30 
RUN  97*0 
TIP  TANKS  £-A**7y 
ALTITUDE  / 9. 9* 7*7 
0.  A.T.  ~//2*C 

V,  303.7 


CONDITION  TZt 


0 


-4 


10 


>1  0 


-10 


t - SEC. 

Figure  67 

- 109  - 


AFTR-67U3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER 
RUDDER  Sn 

KICK  DURATION  T,  A <73^. 
TIME  TO  APPLY  AT,  .2  37c. 
TIME  TO  RETURN  ATt . 2 37Z. 
AILERON  Z OC770 

•CONDITION 


FLIGHT  30 
RUN  97*0 
TIP  TANKS  7>*f77/' 
ALTITUDE  /9.  9*7*7 
0.  A.  T.  -/*2  eC 
V#  30  3. 


^ o 


1,000 


R.a  l. 
STAB.  O 
SHEAR 

Z<*5. 


-1,000 


20,000 


R.BL. 
STAB.  0 
BN 


//Y-CjBS. 


-20,000 


2 

t - SEC. 


Figure  68 


AFTR-67U3 


-110  - 


. . 


F 80  A RUDOER  KICK  FLIGHT  TESTS 


MAfcH  NUMBER  . 

RUDOER  Sr  3.4*/? 

KICK  DURATION  T, 

TIME  TO  APPLY  AT,  .^j££rT 
TIME  TO  RETURN  AT,  . Z 
AILERON  ZO&G3& 

CONDITION  m 


FLIGHT  S3 
RUN  97<*S 

tip  tanks 

ALTITUDE  / 9.9*/ 
0.  A.T.  -//Z  °C 
V,  7/*W*/ 


AFTR-67U3 


t-  sea 

Figure  69 
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F 80  A RUDDER 

MACH  NUMBER  .^*9 
RUDDER  Sn 
KICK  DURATION  T, 

TIME  TO  APPLY  AT,  . 2 3&C. 
TIME  TO  RETURN  AT,  ./*££ 
AILERON 

CONDITION  -EZT 


KICK  FLIGHT  TESTS 

FLIGHT  33 
RUN  973 9 

TIP  TANKS  A?&U. 

ALTITUDE  20,  /30 
0.  A.  T.  ~//z*C 
V,  303M/W 


\ 


f&Afi 

FS 


I 

i 


- ~~ — T-j^rz=zr—r 


AFTR-67L3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .<T9 

RUDDER  Sn 

KICK  DURATION  T,  // 

TIME  TO  APPLY  AT,  ,2  3&C 
TIME  TO  RETURN  AT,  ./3£C 
AILERON  i Cdjzsrz? 

CONDITION  ZZT 


FLIGHT  38 
RUN  9/JS 
TIP  TANKS 
ALTITUDE  ZO,/3o^r 
0.  A.T.  ~//Z*C 
V,  3 03*64*' 


ArV 


P 

&T6./S&T. 


0&S. 


K 


AFTR-67U3 


t-sea 

Figure  72 
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F 80  A RUDDER  KICK  FLIGHT  TESTS 

MACH  NUMBER  . S3  FLIGHT 

RUDDER  Z'S'se  RUN 

KICK  DURATION  T,  / 3 s&r.  TIP  TANKS 
TIME  TO  APPLY  AT,  . Z ALTITUDE  /%  99o  ^ 

TIME  TO  RETURN  ATt  . / O.A.T.  -//<*■*£ 

AILERON  V,  3e>/.*  *f/>* 

CONDITION  3ZH 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .S3 
RUDDER  fit 

KICK  DURATION  T,  /SSSZ. 
TIME  TO  APPLY  AT,  ^ 


FLIGHT  5a 
RUN  973S- 
TIP  TANKS 
ALTITUDE  / 55  9 90  /^7r 


TIME  TO  RETURN  ATt  . /J&s  0.  A.T.  -//.<? °C 
AILERON  V,  WAW' 


t - SEC. 

Figure  7h 
- 118  - 


AZS 
L <S 


LB /VI 


1 


i 

\ 

' 


AFTR-67U3 


F 80  A RUDDER 

MACH  NUMBER  -SS 
RUDDER  in 

KICK  DURATION  T,  /3 
TIME  TO  APPLY  AT,  . * 
TIME  TO  RETURN  ATg  - / 
AILERON  7 

CONDITION  TZZ T 

/ 


KICK  FLIGHT  TESTS 

FLIGHT  se 

RUN  973'*' 

TIP  TANKS 
ALTITUDE 

O.A.T.  ~/7  <7^ 

V# 


l 

An?  0 

# // 

1 - 


K 


Figure  75 
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AFTR-67U3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER.  ^>"9 
RUDDER  fit 

KICK  DURATION  T,  /a 
TIME  TO  APPLY  AT,  . ^ 

TIME  TO  RETURN  ATC  J 
AILERON  *7ai7e~&  4/7 r/ 

CONDITION  T7TTT 


FLIGHT  35- 
RUN  5 3 |«j 
TIP  TANKS 
ALTITUDE  s2974*‘Z‘ 
O.A.T.  '<? 

V, 


V* 


k~ 


II 

CX~6. 


AFTO-6713 


- 121 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . 59 
RUDDER  in 

KICK  DURATION  /a 
TIME  TO  APPLY  AT,  .2  35*. 
TIME  TO  RETURN  AT*  ./ 
AILERON  /9*/r/ 


FLIGHT  35" 

RUN  0311 
TIP  TANKS  055 
ALTITUDE  /«  97*'er* 
O.A.T.  -Z5-2  tr 
V*  SC^.Z/H/W 


Figure  77 
- 122  - 


R 3f«e*R. 
L ^HE«R 


- RBM 

- L 8M 


AFTR-67U3 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  . S9 
RUDOER  Sn 

KICK  DURATION  T,  /o  3# r 
TIME  TO  APPLY  AT,  .2.  s&r. 
TIME  TO  RETURN  AT,  */ 
AILERON  /wov&O  £&££ 

CONDITION  TZZZZ 


FLISHT  3^ 

RUN  3311 
TIP  TANKS  0^ 
ALTITUDE  /9;?7o^r 
O.A.T.  ~/Z2 
V,  3 ex*  / W 


K 


aftr-67U3 


t-  SEC. 

Figure  78 
- 323  - 


( 


F 80  A RUDDER  KICK  FLIGHT  TESTS 


MACH  NUMBER  .&9 
RUDDER  in 

KICK  DURATION  T,  /Z 
TIME  TO  APPLY  AT,  * Z 
TIME  TO  RETURN  ATt  . ^ 
AILERON  s/feT&t?  rt//7/  **064. 

CONDITION  EUT 


FLIGHT  37 
RUN  968J 
TIP  TANKS 
ALTITUDE  *4/*4-rT 
O.A.T.  - ///  °C 

vt  sas  Af*y 


^9/Vf 

— FS 


AFTR-67li3 


F 80  A RUDDER 


KICK  FLIGHT  TESTS 


MACH  NUMBER 
RUDDER  if*  xT'Z 
KICK  DURATION  T,  /*?  S£C. 
TIME  TO  APPLY  AT,  .,2  S£C. 
TIME  TO  RETURN  AT,  S££ 


FLIGHT  v57 
RUN 

TIP  TANKS 
ALTITUDE  20,  /?£' 
O.A.T.  -//.  /*dT 


Figure  80 

AFTR-6713  - 126  - 


» 


✓ 


DES.  h DEft  <5.  ~ DEG. 


F-80A  STEADY  SIDESLIP  FLIGHT  TESTS 


MACH  NUMBER  .398 


FLIGHTS  36  ft  37 


ALTITUDE  20225  FT. 
V,  204.5  MPH 


O.A.T.  -10. 8*C 
TIP  TANKS  OFF 


CONDITION 


AFTR-67L3 


(3  - DEO. 

Figure  82 
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FBM  - IN- 


F-80A  STEADY  SIDESLIP 

FLIGHT  TESTS 

MACH  NUMBER  .398 

FLIGHTS  36  8 37 

ALTITUDE  20225  FT. 

O.A.T.  -I0.8°C. 

Ve  204.5  MPH 

TIP  TANKS  OFF 

CONDITION  IX 

S2  20000 


2 -10000 


3 

I 0 


0--L-0 


- -O-  - 


-o 


0 

(3  ~ DEG. 

Figure  83 
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'ii* 


FBM  ~ IN. -LBS  O RBM  8 LBM  ~ IN  - LBS  RS  8 LS-LBS 


F - 80A  STEADY  SIDESLIP  FLIGHT  TESTS 


aftr-67^3 


930  £ 930 *930 


FBM  ~ IN.-LBS  g RBM  8 LBM  ~ IN.- LBS  RS  8 LS  ~ 


F-  80A  STEAOY  SIDESLIP  FLIGHT  TESTS 


MACH  NUMBER  .687  FLIGHTS  36  8 37 

ALTITUDE  20075  FT.  O.A.T.  -I0.8*C. 

Ve  353.5  MPH  TIP  TANKS  OFF 

CONDITION  XT 


/3  ~ DEG. 

Figure  87 


- 133  - 


AFTR-67h3 


